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West Roxbury Trap Rock Company 

Old Colony Crushed Stone Company ~.....Quincy, Mass. 

Rowe Contracting Company Malden, Mass, 
Simbrico Stone Company West Roxbury, Mass. 
Casper Stolle Quarry & Construction Co.....East St. Louis, IL 
Consumers Company 
Federal Stone Company 
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Warden King Company, Ltd. 
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THE RIGHT EXPLOSIVE FOR YOUR JOB 


When you come to the important task of blasting, you want 
an explosive that possesses characteristics which will best meet 
the requirements of each particular job. 


Our experience in developing and supplying explosives and 
blasting supplies for all kinds of work enables us to offer a 
series of explosives—one of which is precisely designed to 
meet effectively and economically any blasting need. 


The Pacific Gas and Electric Company used 33,800 Ibs. of 
Hercules 40% Gelatin Extra L. F., and 81,850 Ibs. of a Hercules 
Hercomite-type explosive, in a blast which produced over a 
quarter million cubic yards of broken granite for that com- 
pany’s huge rock-fill dam at Salt Springs on the Mokelume River. 


There is more to be said about each of these Hercules ex- 
plosives than can be included in this advertisement. The coupon- 
list for checking and mailing is attached for your convenience 


in requesting additional data about these and other Hercules 
explosives. 


HERCULES POWDER COMPANY 


(INCORPORATED) 


ALLENTOWN, PA. Wilmington Delaware POTTSVILLE, PA. 
BIRMINGHAM ST. LOUIS 

BUFFALO HAZLETON, PA. NEW YORK CITY SALT LAKE CITY 
CHICAGO HUNTINGTON, W. VA. = NORRISTOWN, PA. — SAN FRANCISCO 
DENVER JOPLIN, MO. PITTSBURG, KAN. WILKES-BARRE 
DULUTH LOS ANGELES PITTSBURGH, PA. WILMINGTON, DEL. 


THE EXPLOSIVE FOR YOUR WORK 
IS IN THIS LIST 


© HERCULES GELATIN EXTRA L. F.—Dense 
and strong - plastic and water-resisting - 
first in fumes the leading gelatin-type, all- 
purpose explosive - strengths: 30% to 90% 
+ 190 cartridges.* 


O HERCULES GELATIN L. F.—Dense and 
strong - plasticandwater-resisting - needed 
only under severest conditions - first in 
fumes - strengths: 20% to 90% + 184 car- 
tridges.* 


O GELAMITE 2-Semi-plastic - water-resist- 
ing - bulkier than the gelatins - often re- 
places gelatins up to, and including, 40% 
strength ata saving in cost . 240 cartridges.* 


O HERCULES STRAIGHT NITROGLYCERIN 
L.F.—Strong + fast- water-resistingin higher 
strengths - strengths: 15% to 60% - 208 car- 
tridges.* 


O HERCULES EXTRAL.F.—For general blast- 
ing strengths: 20% to60% - 220cartridges.* 


0 HERCOMITES 2 to 7—General purpose 
explosives - very economical where suit- 
able - 240 cartridges* for No. 2, to 350 for 
No. 7 + also Hercomite Bag packed in 1214 
Ib. bags. 


HERCULES TORPEDO GELATIN—Replaces 
liquid nitroglycerin for shooting oil, gas, and 
water wells - strength:80% - 196cartridges.* 


HERCULES BLASTING GELATIN—Water- 
resisting and powerful - valuable for sub- 
marine blasting, shooting gas or oil wells - 
100% strength - 200 cartridges.* 


(1 HERCULES CONTRACTORS DYNAMITE— 
Low-strength explosives with strong heaving 
action - strengths: 5%, 10%, 15%, 20% - 5% 
packed in 12% Ib. bags only, others 216* 
cartridges. 


CO HERCULES BLASTING POWDERS—“ A”: 
8 granulations (coarse to fine) and dust— 
7 granulations and Herco—Herco: used 
in well-drill holes with Cordeau-Bickford 
detonating fuse—all powders packed in 25 
Ib. kegs. 


CO HERCULES BLASTING SUPPLIES—A com- 
plete series of detonators and blasting 
accessories. 


*NOTE: Cartridge counts refer to the approx- 


imate number of 1%" by 8” cartridges in 100 
lbs. of the explosive. 


e e 
HERCULES POWDER COMPANY 
(Incorporated) 


973 King Street, Wilmington, Delaware 
Gentlemen: Please send me pamphlets de- 
scribing the explosives checked. 
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Company 
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MAKING ROCK-FILL WITH HERCULES EXPLOSIVES 
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\CONCRETE’ 


The editor of “THE BUSINESS WEEK” 
places his finger on a vital spot. 

Blaw-Knox Company saw this “handwriting 
on the wall” five years ago and since that time has 
assisted scores of building supply dealers to get into 
the Ready Mixed Concrete Business on an economical 
and profitable basis. 

Blaw-Knox numbers among its accomplish- 
ments the largest and most successful plants in the 


country. 

BLAW-KNOX PLANTS are properly de- 
signed for the production of READY MIXED CON- 
CRETE on any scale. Blaw-Knox AGITATOR 
TRUCK BODIES will haul the wet concrete without 
segregation and at low cost. 

Now is the time to call on the experience 
of Blaw-Knox for facts and figures on the Ready 
Mixed Concrete Business. 


' 


BLAW- KNOX COMPANY 
' 2053 Farmers Bank Building, Pittsburgh, Pa. 


1 am interested in the production and hauling of Ready Mixed Con- 
crete—Send me Facts and Figures on the Ready Mixed Concrete Brsiness. 


~ Ready to Mix or 
Ready to Lose? 
| 
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builders supply jndustty- Having the 
livered right om the construction OF re- 
pait job—almost from truck into forms 
with one operation— Sav rime, special 
Jabor, often the geting of special 
permits- 
Distributors have been slow to invest 
PLANTS, in ready-mix equipment with the result 
that, im many cities, separate supply con- & 
cerns have sprung UP- These buy theit 
4 cement direct from its manufacturer 
° must be content tO Jose more, OF get on 
| ad ) F the band wagon with 4 ready-mix plant. § 
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Some Researches and their Practical Application 


By A. T. GOLDBECK, Director, 


Bureau of Engineering, National Crushed Stone Association 


-T will be recalled that during the past year, several 
papers have been published in The Crushed Stone 
Journal* dealing with concrete tests. In these investi- 
gations various crushed stone and gravel aggregates 
have been used and the materials employed have had 
a wide range of characteristics, varying from extreme- 
ly hard to very soft and brittle material ; from rounded, 
polished pebbles to angular, rough crushed stone. 


general rule, the crushed stone concretes seemed to 
have higher cross-breaking resistance than the gravel 
concretes. In some cases the differences were quite 
pronounced. In others, there was too little difference 
to consider. 

There was another outstanding fact developed, 
namely, that with like arbitrary proportions, the angu- 
lar aggregates required more cement per cubic yard 


In the March, 1929, issue 
of the Journal under the title, 
“Tests on Crushed Stone Con- 
crete,” were published the re- 
sults of compression and 
beam tests made on concrete 
having like volumetric pro- 
portions of 1:2:3%% in all 
cases. This was a prelimi- 
nary series of tests to deter- 
mine the relative strengths to 
be expected. from materials 
having widely different char- 
acteristics. It was not at all 
the object of these tests, as 
some readers seemed to think, 
to compare crushed stone as 


High Points in the Paper 

The present paper describes the third group 
of a series of tests made to develop a method 
for the design of concrete having a required 
beam strength. As a result of this series, a meth- 
od of design has been successfully evolved by 
means of which it is now possible te proportion 
concrete with the particular aggregates selected, 
so that it will have the beam strength desired. 
The method is simple and requires the testing 
of a preliminary trial batch of concrete con- 
taining the aggregates to be used on the work. 
From the beam strength of this trial batch, the 
correct water-ratio for the desired beam 
strength is determined. Finally, a second trial 
batch, having the correct water-ratio is used to 
obtain the batch weights. 


of concrete than the rounded 
aggregates. The results of 
these tests are tabulated here- 
with for the sake of complete- 
ness. (See Table 1.) 

The next logical step in our 
efforts to develop a method 
for the design of concrete 
having equal beam strength 
was to make a series of tests 
using identically the same ag- 
gregates as before, but this 
time, instead of using the old 
arbitrary proportions of 
1:2:314, the concrete was de- 
signed so that in all cases, as 


a class with material which 


closely as possible, 6.3 bags of 


_ is classified as gravel, for it always has been recognized 
by the writer that under both of these general classifi- 
cations are aggregates which differ widely in their 
characteristics. Both include materials of high and 
also of poor quality. The results of these original in- 
vestigations were very enlightening in demonstrating 
that a wide difference in results, both in compression 
and in cross-bending is obtained when different aggre- 
gates. are used in concrete, proportioned with like 
arbitrary proportions. 


They also were very encouraging to the producers 
of angular coarse aggregates in showing that, as a 


cement per cubic yard of con- 
crete were used. The method of obtaining the amount 
of coarse aggregate for the mixture was to use a value 


for e- equal to 0.775." Having determined to use 6.3 


bags of cement per cubic yard of concrete, the quan- 
tity of sand and water necessary to create the desired 
workability (165 flow and 1 to 2-inch slump) was ob- 
tained by trial batches. The details of this portion of 
the investigation have been described in the June, 1929 
issue of the Journal, in a paper entitled, “Further Tests 
on Crushed Stone and Gravel Concrete.” The table of 


1Issues of March and June, 1929. 


2See University of Illinois Bulletin No.. 137, “The oe. of Concrete, 
> ° ae” the Cement, Aggregates and Water,” by A. N. Talbot and 
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Table I.—Showing Properties of Concrete, with Different Coarse 
Aggregates, Graded as Received. Proportions 1:2:3!4—Dry, loose, 


volume. Age—28 Days—Cured in Moist Room. Slump—Approxi- 
mately 114”. 
Wt. Unhardened Bags Com- 
Coarse | Water . Mod. of 
No. ; Flow | Concrete, Lbs. Cement ressive 
Aggregate | Ratio per Cu. Ft. per Cu. Yd. Strength Rupture 
2 Stone 0.81 163 151.4 6.16 3760 703 
3 Gravel 0.88 165 142.4 5.86 3630 558 
5 Stone 0.83 165 156.6 6.34 3670 674 
6 Gravel 0.84 167 150.6 5.77 3450 535 
7 Stone 0.88 161 148.4 6.08 4300 720 
8 Gravel 0.85 162 151.4 5.78 3960 678 
9 Stone 0.86 164 149.8 5.94 3600 640 
12 Gravel 0.85 | 167 147.6 5.89 3500 599 
13 Stone 0.88 162 147.0 6.13 3800 666 
17 Gravel 0.81 164 148.4 5.82 3360 555 
23 Stone 0.85 165 149.2 6.01 3810 717 
24 Gravel 0.81 165 153.6 5.89 679 
27 Stone 0.84 168 152.0 6.00 686 
28 Gravel 0.88 168 147.6 5.59 3440 535 
29 Gravel 0.83 171 147.4 5.77 622 
32 Stone 0.86 161 147.8 5.88 0 638 
31 Gravel 0.86 164 148.0 5.63 3160 517 
35-1 Stone 0.80 169 153.8 6.13 3620 701 
35-2 Stone 0.81 170 152.6 6.09 3770 712 


results from this paper is included herewith and as 
has been previously pointed out, there is still a wide 
difference in the strengths of various concretes with 
different aggregates, all containing the same amount 
of cement per cubic yard. The crushing strengths are 
all uniformly high but this same statement cannot be 
made for the modulus of rupture. (Table II.) 

It is outstanding from the results of this series of 
tests that weak coarse aggregates and those which have 
rounded, polished surfaces most certainly have an ap- 
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preciable effect in decreasing the modulus of rupture 
or beam strength of concrete. From the results of this 
series the indications were very strong that, where 
such aggregates are used, it is necessary to redesign 
the concrete with more cement in the mixture to com- 
pensate for the deficiency in strength produced by the 
weak particles or by the lack of bond between the mor- 
tar and the coarse aggregate. 


As a third step in the operation of arriving at a 
method for designing concrete to have a given beam 
strength, the following procedure was undertaken. 
There is a well established law applying to the com- 
pressive strength of concrete. This law, in a general 
way, states that the compressive strength, when other 
conditions remain alike, is a function of the ratio of 
volume of water to volume of cement in the mixture. 
This is another way of saying the wetter the mix, the 
lower the strength and vice versa. It is the well es- 
tablished Abrams’ water-cement ratio law. 


By stating that there is a law involving compressive 
strength and water-cement ratio is not equivalent to 
saying that the relation of strength to water-ratio for 
all aggregates may be represented by a single curve, 
for this is not the case. But a series of curves, each 
one representing the water-cement law for concrete 
containing particular aggregates will be more or less 
parallel and in many cases will be quite close to one 
another. 

It was assumed that if there is a relation between 
compressive strength and water-cement ratio for given 
aggregates, it should also be possible to express a re- 
lation between modulus of rupture and water-cement 
ratio. Accordingly, one of the first steps in the third 
part of the investigaton was to determine the shape 
of the modulus of rupture—water-cement ratio curves 
for two aggregates, one a crushed stone and the other 
a siliceous gravel. The curves showing this relation 
are given in Fig. 1. It was proposed to use these 
curves to determine the proper proportions to use with 
various coarse aggregates by the following procedure: 


(a) Making trial batches of concrete with these coarse 
aggregates, using an assumed water-cement ratio. 


(b) Making strength tests to determine the strength 
of these trial batches. 


(c) Plotting the values for modulus of rupture thus 
obtained and through the points thus plotted 
drawing independent water-cement ratio—modu- 
lus of rupture curves parallel with the curves 
shown in Fig. 1. 
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Table II.—Showing Properties of Concrete with Different Coarse 
Aggregate Graded as Received. Approximately Same Cement 


Content and Same Consistency. Age 28 Days. Cured in 
Moist Room. 
Proportions 
Mod- 
Ce- Com- 
Vol- of 
Dr Loose ment | Cor- pressive 
No. Coarse + ume | Bags | rected] Slump| Flow | Strength —_ 
Aggregate per | W/C Ibs. per Hi. per 
Ce- Coarse|cu. yd. 
ment | Sand |Aggre- 
gate 
35 | Stone.... 1 1.99 | 3.33 | 6.27 | 0.77 | 1.5 172 4490 768 
2 | Stone.... 1 1.99 | 3.33 | 6.30 | 0.78 | 1.75 176 4300 745 
3 | Gravel... 1 1.67 | 3.43 | 6.33 | 0.69 | 1.5 159 4750 633 
5 | Stone.... 1 2.19 { 3.29 | 6.28 | 0.83 | 1.25 169 4030 715 
6 | Gravel... 1 1.66 | 3.32 | 6.30 | 0.71 | 2.25 170 4310 607 
7 | Stone.... 1 1.92 | 3.32 | 6.32 | 0.77 | 1.5 164 4890 755 
8 | Gravel... 1 1.69 | 3.31 | 6.30 | 0.70 | 2.0 168 5020 786 
9 | Stone.... 1 1.83 | 3.30 | 6.28 | 0.79 | 1.25 159 4170 647 
12 | Gravel... 1 1.79 | 3.31 | 6.30 | 0.77 | 1.5 163 4360 650 
13 | Stone.... 1 1.92 | 3.36 | 6.34 | 0.78 | 2.0 164 4890 760 
17 | Gravel... 1 1.73 | 3.32 | 6.30 | 0.68 | 2.0 164 4610 642 
23 | Stone.... 1 1.87 |. 3.32 | 6.31° | O: 78 1 2.75 162 4790 759 
24 | Gravel... 1 1.79 | 3.34 | 6.28 | 0.69 | 2.0 165 4850 707 
27 | Stone.... 1 1.92 | 3.28 | 6.30 | 0.80 | 1.5 166 4480 769 
28 | Gravel... 1 4.51 | 3.36 | 6.33 | @.73 | 1.5 160 4720 626 
29 | Gravel... 1 1.71 | 3.33 | 6.31 | 0.70 | 2.0 166 4730 704 
32 | Stone.... 1 1.79 | 3.41 | 6.27 | 0.77 | 1.75 163 4660 690 
31 | Gravel... 1 1.57 | 3.41 | 6.27 | 0.70 | 1.5 163 4240 531 
28-1| Gravel... 1 1.60 | 3.24 | 6.32 | 0.73 | 1.75 164 4480 613 
31-1] Gravel... 1 1.64 | 3.29 | 6.29 | 0.72 | 1.75 160 4060 587 
35 | Stone.... 1 1.98 | 3.29 | 6.30 | 0.76 | 1.75 164 4580 770 


Our coarse aggregates, as before stated, were of 
widely varying characteristics and widely different 
gradations. 

It does not seem to be fully recognized that if like 
workabilities are to be obtained in concrete having 


A METHOD OF DETERMINING THE AMOUNT OF FINE AGGREGATE TO USE WITH « GivEN 


ene WATER-CEMENT RATIO AND MAXIMUM SIZE OF COARSE AGGREGATE 
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Fig. 2 
widely different water-cement ratios, it is quite neces- 
sary that the ratio of fine to coarse aggregates in the 
mix be altered. It became necessary, therefore, to de- 
termine some reasonable law to use in proportioning 


the ratio of fine to coarse. It seemed best to rely on 
our judgment of like workabilities to determine the 


STONE NO.35 
METHOD OF DESIGNING CONCRETE FOR 
sso 550 POUNDS PER SQ. INCH MODULUS OF RUPTURE 
> (7 DAY TEST) 


sso IN STRENGTH DESIRED 


MOOULUS OF RUPTURE- POUNDS PER SQ. INCH 


EXAMPLE: 
NO.32 TRIAL MIK HAD A TRANSVERSE 
STRENGTH OF $04%/e" with w/<= 0.86 
PROJECTING UP PARALLEL TO BASIC CURVE | 


FOR 550 %/o" STRENGTH USE W/C*0.81 


40 6s 710 os 100 ros 
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right ratio of fine to coarse. Six batches of concrete 
were made up using two-inch maximum size stone and 
having water ratios varying from low to very high. 
The sand content and the consistency of the cement 
paste were so regulated in each of these mixtures that 
identical workabilities were obtained in all cases, ac- 
cording to the judgment of the operators, supplement- 
ed by flow tests. The results are shown in the top 
curve in Fig. 2. 

A like procedure was adopted with 34 inch siliceous 
gravel and the results are shown in the bottom curve 
of Fig. 2. The intermediate curves for 1 inch and 
114 inch aggregates were established by interpolation. 

The curves in Fig. 2 were useful in determining the 
amount of fine aggregate to use with a given water- 
cement ratio and a given maximum size of coarse ag- 
gregate, making use of the equation: 

Me — m 
where 


r ==per cent of fine aggregate in the mixture of fine 
and coarse. 


me ==fineness modulus of coarse aggregate. 
m =fineness modulus of mixture. 


my =fineness modulus of fine aggregate. 


With this information at hand, trial batches were 
made up for the various crushed stones and gravels 
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using water-ratios assumed on the basis of our pre- 
vious work with these materials. 
In Fig. 3 are shown the test results obtained for the 


GRAVEL NO.109 
METHOD OF DESIGNING CONCRETE FOR 
eso 550 POUNDS PER SQ INCH MODULUS OF RUPTURE 
N (7 DaY TEST) 
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various crushed stone coarse aggregates and in Fig. 4 
‘are shown the results for the gravel coarse aggregates. 
Curves were drawn through the 7-day strength results 
thus plotted parallel to the basic water-cement ratio 
curves obtained from Fig. 1. Where these curves in- 
tersected a horizontal line drawn through the modulus 
of rupture value of 550 lbs. per sq. in., the necessary 
water-ratios were read off. Concrete specimens were 
again made up with these water-ratios and these were 
tested at 7 and 28 days. 

_ A complete tabulation of the test results follows in 
Table III and these results are plotted in Figs. 5, 6 
and 7. 


Table III.—Test Results of Concrete Designed for 550 Lb. per Sq 
In. Modulus of Rupture at 7 Days. 


Bags Proportions Modulus of Crushing 
Cement| Dry. Loose Volume Rupture Strength 
No. | W/C | Flow per Ib. per sq. in. | Ib. per sq. in. 
Cu. Yd. 

Cement} Sand | C.A. | 7-day | 28-day | 7-day | 28-day 

2 .87 165 5.45 1 2.60 | 3.54 571 689 2850 4130 
3 69 160 6.69 1 1.74 | 2.94 555 668 3820 5660 
5 .85 166 5.83 1 2.46 | 3.41 514 672 2430 4270 
6 .72 169 6.57 1 1.78 | 2.84 553 619 3240 4710 
7 .85 164 5.60 1 2.41 | 3.46 505 707 2890 4440 
8 .85 164 5.24 1 2.48 | 3.57 523 702 2630 4270 
9 .85 164 5.50 1 2.18 | 3.75 559 644 2980 3920 
12 77 165 6.49 1 2.11 | 2.64 557 659 2940 4670 
13 .84 167 5.81 1 2.43 | 3.19 591 744 3130 4400 
17 ete 174 6.46 1 2.00 | 2.74 590 703 3100 4830 
23 .84 156 5.63 1 2.24 | 3.57 515 727 2540 4360 
24 .75 165 5.82 1 2.04 | 3.51 544 725 2990 4680 
27 .87 159 5.44 1 2.38 | 3.74 530 741 2720 4060 
28 .72 167 6.71 1 1.76 | 2.64 544 673 3390 4990 
29 .80 164 5.55 1 2.32 | 3.38 517 688 2560 4260 
31 .60 174 8.60 1 1.20 | 2.02 516 643 3980 4970 
32 .82 169 5.93 1 2.22 | 3.39 535 733 2830 4540 
35 .87 162 5.17 1 2.50 | 4.10 509 684 2300 3840 


The strength value which was aimed at was 550 
Ibs. per sq. in at 7 days and the plotted points will 
show how closely the actual test results approximate 
the desired result. The average of the 7-day results on 
all of the materials was 540 lbs. per sq. in. as compared 
with the desired design value of 550 Ibs. per sq. in. 
The individual test results are rather close to the value 
desired. Considering the small number of specimens 
made in our preliminary work to establish the neces- 
sary water-cement ratio, the accuracy of this method 
seems all that could be desired. It can be definitely 
stated that with this laboratory method it is possible 
to determine the proportions of concrete needed to 
produce a desired modulus of rupture with a com- 
paratively small percentage of error. 

A brief review of the method of procedure seems 
desirable at this time. The various steps in the oper- 
ation are: 


1. Establish the basic water-cement ratio—modulus 
of rupture curve for typical crushed stones and 
gravels expected to be used. (Fig. 1). 

2. With the fine and coarse aggregates proposed for 
use, make up a trial batch of concrete with an as- 

MODULUS OF RUPTURE vs WATER-CEMENT RATIO 
WHEN VARIOUS COARSE AGGREGATES ARE USED 
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MODULUS OF RUPTURE vs BAGS OF CEMENT PER CUBIC YARD 
OF CONCRETE WHEN VARIOUS COARSE AGGREGATES 
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sumed water-cement ratio using a ratio of fine to 
coarse determined from Fig. 2. 

3. At the desired test period, obtain the modulus of 
rupture of the concrete. 

4. Plot this result and through it draw a water-ce- 
ment ratio—modulus of rupture curve parallel to 
the basic curve. (Figs. 3 and 4). : 

5. Where this curve, for the given materials, crosses 
a horizontal line representing the desired strength, 
read off the necessary water-cement ratio. 

6. Make up a new trial batch using this water-cement 
ratio and determine the proportions by well-known 
laboratory methods. 

The strength results obtained from this concrete 
should be very close to the desired modulus of rupture. 

Figs. 5, 6 and 7 are of interest in several ways. In 
the first place, it is to be noted that the crushed stone 
concretes have as high cross-breaking strengths as the 
gravel concretes notwithstanding the fact that they 
almost universally have a much higher water-cement 
ratio. It is also plain in Fig. 6 that the stone con- 
cretes have attained as high 7-day beam strength as 
the gravel concretes, or practically so, with a smaller 


cement content. There are some exceptions to this 
rule, particularly where the gravel contains crushed 
and calcareous fragments. 

There is still another fact of interest, namely, that 
at 28 days the crushed fragment concretes seem to 
have gained more strength than the concretes contain- 
ing rounded fragments. Perhaps this is due either to 
a somewhat better bond or somewhat greater strength 
of the fragments. 

These statements are not intended to convey the im- 
pression that in all cases crushed stone may have a 
higher water-cement ratio and lower cement factor 
than gravel concrete for that may not be the universal 
rule. Nevertheless there seems to be a general tend- 
ency in that direction and probably that will be the 
more usual condition with exceptions here and there. 

The outstanding fact is, however, that the method 
here presented permits of the design of concrete which 
will have approximately the same cross bending re- 
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sistance. This is a most important fact in connection 
with concrete pavement design. Incidentally, it is 
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pointed out that the crushed stone concretes, having 
a higher water-cement ratio and a lower cement factor 
also have somewhat lower compressive strengths than 
the gravel concretes when their values for modulus of 
rupture are about alike. For concrete pavement de- 
sign this is unimportant for pavements do not fail by 
crushing; they fail by lack of beam strength. 

In Fig. 8 is shown the percentage of increase in mod- 
ulus of rupture of the various concretes at 28 days as 
compared with 7 days. In some cases the crushed 
stone has gained strength in greater proportions than 
the gravel concrete and in other cases the reverse is 
true, but it seems as if the angular coarse aggregates 
in this series show a greater tendency to gain beam 
strength than the rounded fragments. Perhaps an- 
other selection of gravels and stones would show a 
different result but, none the less, it is felt that the 
materials used cover about the range of characteristics 
of gravels and stones to be found in commercial use. 


Illinois Highway Work Soon to Start 
HORTLY, the State of Illinois will begin its 1930 
road construction program of 750 miles of new 
pavement, involving the expenditure of $26,000,000 to 
$30,000,000, according to a statement issued by the 
director of public works and buildings, H. H. Cleave- 
land, and the chief highway engineer, Frank T. Sheets. 
The first road letting of the 1930 season will be held 
on April 11, they stated, at which time the Depart- 
ment will receive bids for the paving of 140 miles of 
road, for 26 miles of heavy grading and for the con- 
struction of numerous large bridges. The estimated 


cost of this first series of projects is approximately 
$5,000,000, it was stated. 


South Carolina to Expend $16,000,000 
for Highways 


ONTRACTS for highway construction to cost ap- 
proximately $16,000,000 are ready to be let as a 
result of what was termed the “virtual dismissal” by 
the Supreme Court of the United States of an appeal 
involving South Carolina’s $65,000,000 bond issue, ac- 
cording to an announcement by the chief highway com- 
missioner, Ben M. Sawyer. 

Road and bridge work representing 562 miles of 
hard-surface and 95 miles of earth-type roads, together 
with the necessary bridges, will be done simultaneous- 
ly in the State’s 14 judicial districts, Mr. Sawyer 
stated. Twelve full survey parties now are in the 
field, he said. 

At the same time Mr. Sawyer announced a list of 
road and bridge work ready to be let as authorized 
and directed by the highway commission. The pro- 
posed work is to be started almost immediately, he said, 
and involves practically every city, town and village 
in the State. 

“The State highway commission has not adopted a 
construction program,” Mr. Sawyer stated, “‘and there- 
fore it is not known the particular roads that will be 
advertised for the first or early lettings. The con- 
struction of connecting links in the hard surface sys- 
tem and the construction of important roads in coun- 
ties where little or no paving has been done will be 
given priority in the making of the State-wide con- 
struction program. 

“It will be the purpose of the State highway com- 
mission first to provide hard surface connections be- 
tween the centers of population and necessary trunk 
lines for through travel. The system will be built 
simultaneously in the 14 judicial circuits and the work 
will be let as orderly as can be done economically. 

“The roads which are now ready to let represent 
562 miles of hard surface and 95 miles of earth type, 
together with necessary bridges. The total estimated 
cost of constructing the roads and bridges now ready 
to be let to contract is $16,000,000. We now have 12 
full survey parties in the field, and the drafting room 
is operating at capacity in the preparation of plans. 

“The completion of these roads will provide a con- 
tinuous roadbed of dependable type that will connect 
practically all of the cities and community centers of 
the State. Greenville, Spartanburg, Columbia, Char- 
leston, Anderson, Florence and the other cities of the 
State will be the chief financial beneficiaries of these 
motor vehicle trunk lines.” 


| , 
as 
| 


March, 1930 


The Crushed Stone Journal 9 


Trade Association Activities in the Development of 
Ethical Standards’ 


By ABRAM F. MYERS 
of the District of Columbia Bar 


ESPITE the rising tide of denunciation of the 

competitive system of industry, it is probable 
that a majority of our citizens still believe that com- 
petition is the life of trade. Whilst admitting (or ig- 
noring) the wastes of competitive distribution, they 
maintain that these are more than offset by the stimu- 
lated efficiency in production. They also believe that 
competition stands between them and extortion. And 
they are fearful that the abandonment of the competi- 
tive principle would lead to some form of socialism. 

So deeply imbedded in the policy and laws of the 
United States is the competitive principle, that there 
is little likelihood it will be seriously abridged for years 
to come. Any attempt at this time to obtain relief 
from existing antitrust laws probably would result in 
even more stringent enactments. Feeling against the 
trusts runs higher in times of industrial recession, 
such as we are now undergoing, than when prosperity 
reigns. These are the conclusions to be noted in re- 
cent studies of the subject. Industry has resolved to 
make the best of the latitude the law allows rather 
than throw so delicate a subject into the welter of poli- 
tics. 

It is a mistake to assume that the antitrust laws, 
however annoying, have put a straitjacket on business. 
Combinations which would have appalled the country 
a few decades ago now are contrived without fear of 
law violation or social upheaval. Possibly there is a 
touch of fatalism in this. The main reason, however, 
is that the public, whilst clinging to certain funda- 
mentals, has become more tolerant as conditions have 
changed. There is abundant evidence that the man- 

-agers of great enterprises have a keener realization 
of their obligations to the public than formerly. And 
the people, having learned through the Liberty Loan 
campaigns that paper can represent wealth, are yearly 
increasing their holdings of corporate securities. 

The main difference, however, is that the people have 
observed and taken into account the enlarging field of 
competition. They have learned the almost limitless 


1Presented before the Bureau of Personnel Administration, New York, 
January 16, 1930. 


possibilities of substitution. They have learned that 
whatever may be the potentialities of a combination 
over the commodity it has engrossed, excesses will be 
checked by other industries eager to enter its field. 
This new competition is daily proving itself more rig- 
orous than the old. A few years ago we could not have 
imagined a serious competitive warfare between to- 
bacco and candy, but we have lately been the amused 
onlookers in such a struggle. Less spectacular but 
more substantial are the battles waged between steel 
and concrete, steel and wood, coal and oil, glass and 
metal (containers), railroads and buses, and so on. 

This enlarged and intensified competition has given 
rise to new problems not within the contemplation of 
the framers of the antitrust laws. To compete suc- 
cessfully in this broader field an industry must first 
put its house in order. It can not hope to cope with 
outside competition if internal competition is out of 
control. In this situation rugged individualism gives 
way to industrial solidarity. The excesses of internal 
competition must be curbed if the industry is to be 
saved. Such excesses tend not merely to exhaust the 
industry but to diminish the good will of its products. 
Price wars lead to degradation of quality and this in 
turn invites substitution. The processing of modern 
industry is not so much for aggression as in self-de- 
fense. 

This battle of the substitutes is mainly responsible 
for the trend towards ethics in business. In present 
day usage “ethics” is a term of some elasticity. The 
foundation stone of modern industrial cooperation 
is the ethical code. These codes are designed to regu- 
late the relations of the members of an industry with 
each other, and the relations of the industry and the 
public. Adherence to the code is a condition of mem- 
bership in most industry associations. The justifica- 
tion for these codes, so far as they tend to elevate 
business practices and protect the public, is manifest. 
When they touch on the important subject of prices 
they become the objects of suspicion. They have great 
capacity for good, and evil. They present a new prob- 
lem in regulation with which existing agencies are not 
equipped to deal. 
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Efforts to achieve price stabilization have taken a 
new form. Price agreements are no longer resorted to 
because their illegality is too well established and their 
futility has too often been demonstrated. Whilst the 
antitrust laws have been successfully invoked against 
price agreements, the most effective regulator has been 
human nature, a polite name of innate cupidity. Ex- 
perience teaches that in every industry there are some 
who will take advantage of the situation created by a 
price agreement to undersell their “ethical” competi- 
tors and thus increase their volume. Therefore, in- 
dustries no longer seek stabilization through price 
agreements, but by the more legal and effective means 
of outlawing price discrimination. 

Reduced to their essence, the Sherman Law is di- 
rected against “restraint of trade”; the Federal Trade 
Commission Act condemns “unfair methods of compe- 
tition”; and Section 2 of the Clayton Act makes it un- 
lawful “to discriminate in price between different pur- 
chasers of commodites.” Together these acts comprise 
the antitrust laws of the United States; they are in 
pari materia. There is not much difficulty in recon- 
ciling the first two provisions cited. All of the great 
combinations condemned under the Sherman Law have 
been characterized by unfair and oppressive practices. 
Unfair methods of competition, long persisted in, in- 
evitably give rise to restraint of trade and monopoly. 
It is the last mentioned provision (also the latest in 
point of time), which has a purpose consistent with 
the others, but which authorizes practices somewhat at 
odds with the other two. 

The underlying thought of Section 2 of the Clayton 
Act is that price discrimination as between persons 
and communities is an effective weapon in the build- 
ing up of monopolies. There was much in the prac- 
tices of the trusts that had been condemned just prior 
to the enactment of the Clayton Act that supported 
this view. Those great organizations frequently sold at 
low prices, sometimes at a loss, to certain customers 
or in certain communities, for the purpose of driving 
out competition, whilst recouping their losses else- 
where by charging higher prices. The policy which 
the section sanctions is the “one price” policy which 
business leaders have long sought as a means of dull- 
ing the sharp edge of competition. It means that a 
manufacturer or dealer in interstate commerce, hav- 
ing adopted a schedule of prices for his products, must 
adhere to such schedule as to all customers until it is 
changed, when it shall be changed as to all customers. 


Whilst the stability thus achieved has not the rigidity 
of a price agreement, price wars are effectively out- 
lawed without destroying individual initiative. 


It may be argued that Section 2 was not intended 
to have any such effect; that the exceptions to the sec- 
tion are the true index to its scope. This view can be 
justified only by disregarding accepted canons of con- 
struction. The section establishes a policy of opposi- 
tion to price discrimination; the exceptions are not 
mandatory, but are to relieve the individual in certain 
circumstances from the policy so declared. Following 
the decision of the Supreme Court in the American 
Can Case, 278 U. S. 246, upholding the section, trade 
associations have eagerly fastened their affections on 
this statute in an effort to find relief from the earlier 
enactments. Thus we find in a majority of recent 
codes of ethics a declaration against price discrimina- 
tion in the very language of Section 2; a voluntary 
re-enactment of the statute, as it were. 


So long as there is no collusion between the mem- 
bers of an industry in fixing a common price, and each 
acts with respect to prices individually, it would seem 
that the public has received all the benefits of compe- 
tition which the law contemplates it should have. Any 
incidental stabilization resulting from the observance 
of a one price policy not only is justified by the statute 
but is a healthy thing in itself. In any case the result 
is achieved by observance of the letter of the law; it 
can not be attributed to subtlety in the processing of 
industry, but to lack of comprehension of the part of 
Congress as to the scope of the language employed. 
I doubt whether Congress, if the subject were recon- 
sidered in a scientific way, would alter the policy of 
the later act; rather, I believe that the legislature, in 
this instance, would be forced to conclude that the 
(possibly) unintended effect of the statute is in the 
public interest and that they builded better than they 
knew. 


Codes of ethics rarely contain provisions unlawful 
in themselves. Rather they are apt to be liberally 
sprinkled with what one member of the Supreme 
Court has termed “pious protestations.” I know of no 
trade association that has been convicted on the re- 
citals of its organization papers alone. The test is 
not what is said, but what is done. A prosecuting offi- 
cer can not discern from a mere paper plan what ac- 
tivities may be engaged in thereunder. Perhaps it is 
for that reason that the Department of Justice has re- 
versed its earlier policy of passing on codes of ethics 
submitted by trade associations. The proper under- 


| 
| 
| 
| 
| 


March, 1930 The Crushed 


Stone Journal a 


standing of such a plan requires a thorough grasp of 
the details of the industry affected, and that the prose- 
cuting officer does not have. A lawyer, moreover, is 
not the best qualified person to decide such questions; 
they lie rather in the field of the trained economist or 
experienced business man. There is no reason, how- 
ever, why an association can not be successfully prose- 
cuted if its operations give rise to the restraints which 
are the indicia of law violation. The complaint that 
industry has been so subtly processed as to defeat the 
law is a mere shield for a timorous and unimaginative 
attitude on the part of enforcement officers. 


III. 


The trade practice conference work of the Federal 
Trade Commission deserves a high place in the activi- 
ties of the Government designed to aid the lawful busi- 
ness of the country. From a narrow procedure de- 
signed to permit of the wholesale renovation of indus- 
tries pestered by practices that were clearly unlawful, 
the work has been expanded to include the reception 
of resolutions against practices not unlawful per se 
but which are uneconomic and undesirable. The ad- 
vantage from the standpoint of industry of this en- 
largement of the scope of the procedure rests in the 
fact that the reception of resolutions of the latter class 
gives assurance that they are not objectionable from 
the standpoint of the law. Also the calling of such a 
conference by a Federal agency provides a rallying 
point for unorganized industries, and strong and well- 
conducted trade associations have frequently resulted 
from such meetings. 

The procedure, however, has been marred by an in- 
consistent and vacillating policy on the part of the 
Commission. The Commission undertook in the begin- 
ning to distinguish between resolutions of the kinds 
above mentioned by separating them into two groups. 
It has too often happened that a resolution placed in 
one group for a particular industry is placed in a dif- 
ferent group for another industry. This apparently 
-has resulted from a failure to act with due regard to 
what had been done in previous cases. Again the Com- 
mission, after having announced that the secret viola- 
tion of a group 2 resolution would be treated as a vio- 
lation of the Federal Trade Act, reversed the policy 
without its having been tested in the courts, thus plac- 
ing an undue emphasis on the right of the individual 
to secretly violate that which has been openly pro- 
fessed. The National Industrial Conference Board 
after a careful review of this reversal of policy has 


concluded that it was a “mistake”; certainly it has 
greatly weakened a procedure which affords a wide 
field of usefulness to a body never strongly entrenched 
in the affections of the people. 


Time will not permit of a lengthy review of these 
trade practice conferences, interesting though it would 
be. By this procedure unfair practices have been out- 
lawed by the wholesale and entire industries have been 
cleaned up at one sitting. False and misleading ad- 
vertising, shortages of weights and measures, unfair 
disparagement of competitors and their products, en- 
ticement of employees and unlawful interference with 
contracts, departures from standards of grade and 
quality and established customs of the industry, price 
discrimination and secret rebates—these and many 
equally bad practices have been outlawed by the con- 
ferences. The benefits to the public from the elimina- 
tion of such practices are inestimable. Moreover, they 
have served to teach the members of these industries 
the rudiments of cooperation, a lesson sadly needed by 
most of them. For progress in such matters is depend- 
ent on group action. It rarely happens that the stand- 
ards of an industry are raised by one, or a few, acting 
singly. One man’s ethics constitute another man’s 
opportunity. Practical men demand assurances from 
their competitors before venturing into the unaccus- 
tomed realm of “ethics.” 


Whether the encouragement of the so-called group 
2 resolutions is the proper function of the Govern- 
ment may well be questioned by the strict construction- 
ists. From the standpoint of results achieved, I do 
not think the question is of much importance. The 
Trade Commission by its friendly attitude may have 
hastened the control of industry by what has been 
aptly termed the “huddle system,” but no more than 
that. The movement had gathered considerable force 
before the Commission volunteered its aid, and would 
have run its course without encouragement from offi- 
cial sources. It might, of course, have been frustrated 
had the prosecuting authorities taken a fine sight on 
the law in the consideration of some of the early plans. 
A determined gesture by the Department of Justice 
frequently has halted predatory tendencies without a 
final test of the legal principles involved. But that sort 
of trust-busting is no longer the fashion and has been 
resorted to only a few times since the Taft Adminis- 
tration. 


If the policy of the Commission has exerted any in- 
fluence in the matter of industry codes dealing with 
(Continued on page 20) 


q 
| 


I2 


The Crushed Stone Journal 


March, 1930 


Stone Sand—lIts Successful Use and Characteristics’ 


By M. L. JAcoBs 
Bethlehem Mines Corporation, Bethlehem, Pa. 


OT many years ago it was not an uncommon 

sight in parts of the country where sand was 
scarce and limestone of good quality plentiful, to see 
concrete being mixed using as fine aggregate varying 
amounts of stone dust mixed with sand. The amount 
of dust used depended usually on these factors: The 
availability of good concreting sand, the quality of 
the dust and the degree of acquiescence obtainable 
from the engineer or architect. I realize fully that 
many an engineer and architect would throw up his 
hands in holy horror at the idea but I know where 
there are a great many building foundations and 
heavy machinery foundations whose concrete has been 
mixed with a fine aggregate drawn directly from our 
dust bins. I am not recommending the practice, I am 
citing the fact. Of course there were failures in con- 
crete mixed with dust, not, however, may I state, with 
dust that we supplied. The failures came from using 
a dust that carried so heavy a percentage of extreme- 
ly fine material and dirt that concrete simply could 
not be made from it. 


Some eight years ago our company built its first 
washing plant at our Bethlehem Quarry. The prod- 
ucts of our Bethlehem Quarry are blast furnace flux, 
washed commercial sizes of stone and washed lime- 
stone sand. We found no difficulty whatever in dis- 
posing of the ordinary commercial sizes of stone from 
plus 5% inches up, but the sizes minus 5% inches, i. e., 
our number one stone, 14” to 5%”, and our sand, 
0” to 14”, began to accumulate. There has been a 
fair demand for the number one stone but not enough 
to meet the production. 


During our first two years of operation we met the 
strongest kind of opposition to the use of our sand for 
any purpose whatever. A great deal of this prejudice 
we found to be due to the fact that it did not look like 
sand. We were quite willing to agree that it did not 
look like ordinary bank or river sand and the question 
finally arose as to what is sand. The standard dic- 
tionary describes it as a grain or particle of rock ma- 
terial large enough to be easily visible to the naked 
eye but not so large as to be regarded as a stone or 


1 Presented at the Thirteenth Annual Convention, National Crushed Stone 
Association, Cincinnati, Ohio, January 21, 1930. 


pebble. Clearly this definition embraced our product 
and we were justified in calling our product sand and 
not screenings as had been the common habit wher- 
ever the sand was seen. It took no small amount of 
persuasion to convince the engineers of our own com- 
pany that we had a suitable fine aggregate for con- 
crete. This difficulty with our own family made us 
realize that there is only one way to convince anyone 
and that is with irrefutable facts. Immediately we 
called in the engineers of the Testing Laboratory at 
Lehigh University and had them begin a series of 
tests. We had been confident that our product was as 
good as any commercial sand in our market for con- 
crete work, but we had not assumed that it was better. 
The results of our laboratory tests were so much bet- 
ter than we had anticipated that we were actually 
surprised. 

Using Standard Ottawa sand, Succasunna sand and 
Bethlehem Quarry sand in 1-3 and 1-2 mixtures we 
had the following results in seven days: 


TENSILE STRENGTH 


Ottawa Succasunna Bethlehem Quarry 
1-3 1-2 1-3 1-2 1-3 1-2 
194 268 184 212 230 298 
In 28 Days 
305 450 250 363 573 584 
COMPRESSIVE STRENGTH 
In 7 Days 
875 1510 710 1450 1570 2200 
In 28 Days 
1620 4155 1670 2790 4120 4965 


These tests were made on samples taken by Mr. R. 
L. Fox, engineer of the City of Bethlehem. When 
Mr. Fox saw these results he concluded that he had 
found a material better than any sand previously 
available in this market. Several possibilities were 
presented. It was possible to use concrete made from 
this sand in seven days with practically the same 
strength obtainable with other sand in four weeks. 
It was possible to use a weaker cement mix and have 
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the same ultimate strength in the concrete or it was 
possible so to design that thinner sections would do 
the same work. Subsequent tests by other labora- 
tories have verified the above results. It will be of 
interest to note a screen comparison between Succa- 
sunna sand and Bethlehem Quarry sand. 


SIEVE ANALYSIS OF AGGREGATES 
Per Cent of Sample Coarser Than a Given Sieve 


Sieve Size of Square Succasunna Sand Limestone Screenings 
Size openings—ins. No.1 No. 2 No.1 No. 2 


100 mesh .0058 96.3 95.8 95.7 95.8 
48 mesh .0116 76.4 80.7 88.1 87.1 
28 mesh .0232 37.6 38.1 77.0 75.3 
14 mesh .0460 13.1 13.7 62.6 61.1 
8 mesh .0930 2 = 35.7 34.6 
4 mesh .1850 0 0 1.4 1.3 
3/8 mesh .38710 0 0 0 0 
Fineness Modulus 2.23 2.28 3.60 3.55 
Limestone 
Succasunna Screenings 
Per cent retained on 50 mesh sieve.. 100 90 
Per cent passing %4” sieve ......... 78 99 


You will note that the fineness modulus of the Suc- 
casunna sand is 2.25 and that of Bethlehem sand is 
3.57. The screen analysis tells the tale. The grad- 
ing from fine to coarse in the Bethlehem sand is such 
that the greater strength is developed. 


Armed with these facts we began to approach engi- 
neers and architects with real confidence in our prod- 
uct. The City of Bethlehem laid a new concrete pave- 
ment about three miles long and used our sand and 
stone. The combination of the washed stone and 
washed limestone sand gave a road that is better than 
that laid with any other aggregate in our locality. We 
at last had a sample to show. The sample was con- 
vincing and is more convincing today than it was five 
years ago. 


The following summer one of our customers wrote 
usa letter which I am going to read to you. 


Gentlemen: 


I wish to call your attention to the enclosed sketch. 

This sketch shows the condition of the 15th Avenue, Bethle- 
hem concrete road after high pressure water main broke and 
washed out the ground under concrete road which we con- 
structed last year. We had no idea the ground was washed 
out like this and had a 33-ton Erie steam shovel go over this 
section several times while working near there. After we dug 
up the concrete I was amazed to think this slab carried the 
shovel with such a span, so I measured the hole and had this 
sketch prepared. 


This road was laid with your stone and stone sand, with the 
Pennsylvania State Highway specification of 1:2:3 mix and 
wire mesh. 


I am convinced that concrete laid with your stone sand has 
considerable more strength than concrete laid with the regular 
sand, and am sending this sketch to you because I thought you 
might be interested in knowing this. 


Yours very truly, 


F, H. CLEMENT & CO. 
(Signed) D. H. BRILLHART, 
President. 


Next followed a motor ramp garage in the neighbor- 
ing city of Allentown. Sand for this job was sold to 
an engineer. The foundations for the twenty-three 
story Pennsylvania Power & Light Company’s build- 
ing in Allentown were poured with our sand specified 
in the concrete although we did not sell the stone. The 
ball had started rolling. We began one year with near- 
ly forty thousand tons of sand in stock. We ended 
that year scraping the bottoms of the piles for sand 
to supply the demand. At no time in the past three 
years has our Bethlehem plant been able to meet the 
demand for this product. 

Two years ago our Hanover washing plant went 
into operation and this year washing plants at our 
Steelton and Naginey quarries have begun production. 
The first thing we have done at each plant is to sub- 
mit samples for analysis and tests to recognized engi- 
neering laboratories. The results have shown our 
sand to be uniformly better than that obtainable in 
any of our markets and we rest our hopes on the abil- 
ity of engineers and architects to understand that 
point. 

There is one feature of this product, however, that 
must be recognized. Due to the coarse particles this 
sand does not make a satisfactory mortar or plaster 
sand, but is suitable only for concrete. The finer sizes, 
of course, can be made but there is a resultant waste 
product which is commercially useless so far as we 
have been able to discover. However, the requirement 
for a more satisfactory concrete sand should absorb 
all the washed limestone sand that is made. 

We have found in our experiments with this sand 
in the laboratory and in the field that the ordinarily ac- 
cepted mixtures of 1-2-4, 1-214-5 and 1-3-6 can be 
modified with benefit to the cost of concrete by increas- 
ing the amount of fine aggregate used in the mixture 
and decreasing the coarse aggregate. We find that 
some of our customers make the changes in propor- 
tions and secure a stronger concrete with a more satis- 

. (Continued on page 18) 
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The Importance of Proper Specifications for 
Crushed Stone’ 


By L. C. BONNELL 
F. R. Upton, Inc., Newark, N. J. 


INCE the first intelligent efforts of the human race, 
and in every field of man’s activity, there has 
been a more or less constant striving after improve- 
ment, not only in the character of these activities but 
also in methods followed and in materials used. In 
order to maintain such improvement in methods and 
materials, it has long been the custom to record de- 
tails, and when further enterprises were contemplated, 
to make use of the knowledge acquired by experience, 
to the end that the results might be of the best. This 
practice has resulted in the use of specifications gov- 
erning the quality and properties of materials to be 
used, and controlling the conditions surrounding the 
combination of raw materials into finished products. 
It would appear that broken stone is one of the 
latest items appearing on our lists of raw materials, 
and as such, requires the application of experience and 
research so that its use may be so safeguarded that it 
shall not suffer through lack of proper specifications. 
These specifications are of importance to the engi- 
neer, that he may know the various properties on 
which to base his calculations, and to the producer, 
that he may know the best application of his product 
and how most effectually to meet inevitable competi- 
tion. A century or more ago John Loudon MacAdam 
showed that a much better and more durable road 
could be constructed if the practice of using material 
consisting of a mixture of large and small particles 
were abandoned and the sizes separated and laid in 
layers; the large pieces on the bottom and small ones 
above. This principle has endured, regardless of the 
passage of years and unchanged by the adoption of a 
variety of binders for the purpose of adding stability 
to the pavement. 

With the advent of moderate cost cement, and the 
resulting use of concrete, a new era was introduced 
to the world, opening new fields to the engineer and 
new markets to the stone producer. At first it was 
but natural that the various sizes of broken stone as 
already manufactured for macadam roads should be 
used for concrete; larger sizes for heavy work, smaller 
sizes for reduced cross-sections, but this tendency was, 


1Presented at the Thirteenth Annual Convention, National Crushed Stone 
Association, Cincinnati, Ohio, January 21, 1930. 


unfortunately, a factor in the comparative weakness 
of much early concrete, and at the present time many 
engineers fail to appreciate the influence exerted by 
improperly graded coarse aggregate, or by the use of 
so-called straight sizes rather than graded stone. 

Illustrating this point let us note the necessary pro- 
portions of cement, fine and coarse aggregate as ap- 
plied to the product of a specific quarry. We find at 
this plant, stone classified as 114”, 34” and 14”, or 
dustless screenings, as specified in the New Jersey 
State Highway Specifications for 1926. Permissible 
variations in size are indicated as follows: 


Commercial Total Per Cent Passing Laboratory Screens 
Sizes (Round openings) Sieve Nos. 
” 1% ” 54/7 vA ” 10 380 
1%” Stone 100 0-15 0-5 
%” Stone 100 0-25 0-10 0-5 


95-100 25-75 0-30 0-15 0-5 


Using the loose volume measurement as applied in 
common practice, voids in the 114” stone will average 
approximately 4914 per cent, those in the 34”, 53 per 
cent, and in the 14”, 5314 per cent. Assuming a ratio 
of cement to coarse aggregate of 1 to 4 and providing 
sufficient sand for proper filling of voids and good fin- 
ishing, we have a cement-sand ratio as applied to the 
114” stone of 1:2.2. Applying the same formula to 
the 34”, we find the cement-sand ratio 1:2.35 and if 
14” stone is used, 1:2.38. 

If, however, we combine these three sizes in proper 
proportions we can secure a graded concrete stone 
showing 46 per cent voids and resulting in a cement- 
sand ratio of 1:2.04, a reduction of 7 per cent in the 
quantity of sand and consequently a stronger mortar, 
while an improper combination of these sizes may re- 
sult in voids as high as those found in the straight 
34”. 

The proper grading of stone for concrete and the 
resultant reduction in cement-sand ratio is not only 
the cause of increased strength but also much better 
workability, which is perhaps one of the greatest aids 
to the contractor, especially on concrete surface pave- 
ments. 

When the stone producer is faced with gravel com- 
petition and more particularly gravel containing little 


1%” or Dustless Screenings 
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or no crushed material, he may very readily lose busi- 
ness on account of poor workability unless he is ready 
to furnish properly graded material, but if he has 
made a determined effort to find the correct grading 
for his own product and perhaps shown the engineer in 
charge of specifications what the requirements and 
limitations as to sizing should be, he will be rewarded 
by workability equal, and in many cases superior, to 
that of gravel concrete. 

Two years ago the writer, after long effort, pre- 
vailed on the New Jersey State Highway Department 
to try out a low void mixture on one of their contracts, 
and it was approved after two batches had been run 
through the mixer, and the State Specifications for 
concrete stone for 1928 were written with this grad- 
ing as the basis. Previous to this time we had been 
unable to induce the Highway Department to include, 
in their requirements, enough fine stone, (14” and un- 
der), to produce low voids or give workable concrete. 
The grading used in this particular instance was: 
Passing 214” hole 100%; 114”, 438%; 54”, 283%; 14”, 
18%; 5%. 

The New Jersey State Highway Specifications for 
1926-1927 were also based on a fixed cement-fine ag- 
gregate ratio with the result that contractors, under 
the requirements then in force, were required to use 
as much as sixty-four one-hundredths of a bag more 
cement per cubic yard in crushed stone concrete than 
in some of the concrete in which small, soft gravel 
was used. Assuming the cost of cement to be 60 cents 
per bag at the mixer, this handicap amounted to 814 
cents per square yard of eight-inch pavement, with 
the gravel concrete showing much better workability. 

The fallacy of such specifications is apparent if one 
will refer to the Bound Brook Tests as shown on page 
49 of Bulletin No. 5, issued by the National Crushed 
Stone Association, where it is shown that concrete 
made with the gravel which we have just mentioned 
would probably require 7.8 bags of cement per cubic 
yard of concrete to give transverse strength equal to 
that of concrete using Trap Rock or Dolomite and con- 
taining 6 bags of cement per cubic yard, an increase 
in cement with this gravel of 30 per cent. 

These facts are also borne out in a general way, by 
the report of tests made by the Bureau of Public 
Roads in Vol. 10, No. 4, of “Public Roads,” June, 1929. 
We would, however, call attention to the fact that the 
softest gravel included in the Bureau of Public Roads 
tests showed a per cent of wear of 15, and contained 
from 67 per cent to 92 per cent of crushed material, 
while the °*4.” gravel used in the Bound Brook tests 


shows from 25-30 per cent of wear and contains no 
crushed material. 

While it will appear to some producers that the use 
of so large a percentage of small material in concrete 
will mean increased cost of production, we are of the 
opinion that saving in cement and better workability 
of concrete will compensate the purchaser for any nec- 
essary increase in cost. 

While suitable stone specifications and their observ- 
ance are essential to the stone producer as well as the 
consumer, it is also of the greatest importance to both 
that the equipment used on the job should be so de- 
signed that there is the least possible change in the 
character of the aggregates. Unfortunately, it has 
been clearly shown that most, if not all, of the con- 
crete mixers in use at the present time tend to destroy 
any ideal grading through segregation during mixing, 
and we feel that much of the lack of uniformity in 
concrete is traceable to this cause. Analyses of sam- 
ples taken from different parts of the same batch will 
show wide variation in grading. We feel that manu- 
facturers of concrete mixers can render a real service 
by an earnest attempt to develop a machine which will 
deliver concrete with the aggregate at least as well 
mixed as when it enters. 

In conclusion let me urge the individual members of 
this Association to use every effort to accomplish the 
standardization of sizes, and of specifications affecting 
the use of crushed stone so that engineers, producers 
and consumers may talk one language. We are all 
only too familiar with the troubles and expenses due 
to differences in specifications not only in adjoining 
states but as used by different engineers working in 
the same territory. 


Colorado Highway Funds Approved 


OLORADO’S highway department budget calling 
for the expenditure of $6,202,202 during 1930 
for construction, maintenance and administration has 
been signed by Governor William H. Adams. In ad- 
dition to this sum, there is $3,593,416 left from 1929 
to complete that year’s budget, most of which will be 
expended for construction, according to the Depart- 
ment. 
The estimated revenue for 1930, the Department has 


announced, consists of $4,086,000 from 70 per cent of 


the 4-cent gasoline tax, $1,796,202 Federal aid funds, 
$60,000 motor bus tax, $60,000 internal improvement 
fund, $25,000 county participation, and $175,000 from 
the 1929 balance. 


i 
| | 


16 


The Crushed Stone Journal 


March, 1930 


The Crushed Stone J ournal 


Official Monthly Publication of the 
NATIONAL CRUSHED STONE ASSOCIATION, INC. 
Merchandise Building 1735 Fourteenth St., N. W. 
WASHINGTON, D. C. 


J. R. BOYD, Editor 


Officers National 
and Crushed Stone 
Executive Committee Association 


OFFICERS 


W. F. WISE, President 
Southwest Stone Co., Dallas, Texas 


F. T. GUCKER, Treasurer 
John T,. Dyer Quarry Co., Norristown, Pa. 


J. R. BOYD, Secretary 
*Washington, D. C. 


A, T. GOLDBECK, Director, Bureau of Engineering 
Washington, D. C. 


REGIONAL VICE-PRESIDENTS 


Cc. M. Doolittle (Canadian) Allen Patterson (Central) 
Paul C, Graham (Western) W. R. Sanborn (Northern: 
Harry Landa (Southwestern) T. I. Weston (Southern) 

A. S. Lane (Eastern) Porter W. Yett (Northwestern) 


EXECUTIVE COMMITTEE 


W. F. WISE, Chairman 

O. M. Graves 
H, E. Bair E, J. Krause 
C. M. Doolittle A. L. Worthen 


James H. Cuonke 


‘ie his many friends and associates throughout the 
crushed stone industry, the sudden death on 
March 20, of James H. Cooke, president of the Hart- 
ford Sand and Stone Company of Hartford, Connecti- 
cut, and also of the Lynn Sand and Stone Company of 
Swampscott, Massachusetts, will be a distinct shock. 
Although a comparatively new member of the Nationa! 
Crushed Stone Association, having joined in August, 
1927, he was ever sympathetic to and most generously 
supported its activities. His passing will leave a 
vacancy difficult to replace. Our deepest sympathy is 
extended to his many friends and business associates 
in their bereavement. 

Mr. Cooke, whose life had been exceptionally free 
from sickness, was apparently in the best of health 
when the end came without warning when he was tak- 


ing his morning shower at his recently constructed 
residence on Ocean View Road at Swampscott, Massa- 
chusetts. 

Mr. Cooke was a pioneer in the crushed stone indus- 
try in New England. Originally in the ice business at 
Plainville, Connecticut, he first became interested in 
the production of crushed stone in 1893 when he open- 
ed a trap rock quarry and crushing plant in that 
town. This he operated until 1899 when he sold out 
to the White Oak Stone Company and established a 
new quarry and crushing plant at Rocky Hill, Connec- 
ticut. This operation was merged with the Connecti- 
cut Quarries Company in 1902 and Mr. Cooke became 
general manager of that company, serving in that 
capacity until 1918 when he gave up that position to 
organize the Hartford Sand and Stone Company, with 
quarries and crushing plant at Farmington, Connecti- 
cut, and a sand plant at East Hartford, Connecticut. 
A few years later he further enlarged his interests by 
opening a crushed stone plant at Swampscott, Massa- 
chusetts, under the name of the Lynn Sand and Stone 
Company. 

He continued as a director of the Connecticut Quar- 
ries Company until that organization retired from 
business in 1925. 

Mr. Cooke is survived by his widow, two daughters, 
and son, Theodore, who was associated with him in 
business at the time of his death. 


Sign the Trade Practice Rules 


MMEDIATELY following the Cincinnati Conven- 
tion held last January, the crushed stone industry 
held, under the jurisdiction of the Federal Trade Com- , 
mission, a Trade Practice Conference. The results of 
this conference should be thoroughly familiar to the 
entire industry. The rules as approved were published 
in full in the January issue of the Journal. 

To those who may have perhaps lost sight of the 
steps leading to this action of the industry, a brief re- 
view will no doubt be helpful. The urge to remove 
present uneconomic and unfair trade practices came 
from the industry itself and was first manifested at 
the time of the Cleveland Convention (1929), when it 
was recommended by the retiring president, Mr. 
Graves, that a committee be appointed to develop a 
code of trade practice applicable to the crushed stone 
industry, such code to be presented to the Board of 
Directors at its mid-summer meeting. Directly fol- 
lowing the Cleveland Convention a committee on Trade 
Practice was appointed. This committee in collabora- 
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tion with representatives of the Federal Trade Com- 
mission and the United States Chamber of Commerce, 
after a most careful and painstaking study of the then 
existing codes of other industries, drafted a set of reso- 
lutions which were presented to the Board at its meet- 
ing last summer. The Board approved the resolutions 
and decided to request the Federal Trade Commission 
to call a trade practice conference for the industry, 
immediately following the annual convention, the re- 
sults of which need no further elaboration. 


We are unofficially informed that the Commission 
has approved the conference rules essentially as pre- 
sented. A complete report will shortly be released to 
the industry, showing the classification of the rules in 
Groups I and II, the first showing such rules as are 
violations of existing law and the second being what 
are termed expressions of the trade. 


Accompanying the report of the Commission, which 
will be sent to every producer in the industry, there 
will be an acceptance form. This form should be im- 
mediately signed and returned to the Commission. 


As an industry, we have publicly declared our inten- 
tion of making an earnest and sincere effort to remove 
those trade practices which we recognize as being un- 
fair and uneconomic. The first tangible proof of our 
sincerity of purpose will be reflected in the proportion 
of the industry which signs the Commission’s Accept- 
ance Form. There would seem to be no reason after 
having gone this far why substantially the entire in- 
dustry will not promptly indicate to the Commission its 
intention of subscribing to the rules. It is confidently 


expected that such will be the case, thus marking the- 


first constructive step towards removing from the in- 
dustry the heavy burden of unfair and uneconomic 
practices. 


New Hampshire to Spend $7,000,000 


OVERNOR Chas. W. Tobey and his council have 

approved the State highway department budget 

calling for the expenditure of $7,018,000 in 1930, ac- 
cording to an announcement by the Governor. 


The Governor also announced that figures submitted 
by the department showed a surplus of $1,057,122, 
which will enable the State not only to complete the 
trunk line system laid out for this year but to add ma- 
terially to the program calling for 50 miles of trunk 
line reconstruction. 


Highway Construction 


Fea six weeks in conference, the federal aid 
highway authorization bill making available a 
total of 125 millions of federal funds for aid in the 
construction of primary highways, has been reported 
to the House and Senate from conference, and has 
passed the House. Early passage in the Senate is in- 
dicated. 


The conferees disagreed on a Senate amendment 
written into the bill on original passage, increasing 
the amount of federal aid per mile from $15,000 to 
$25,000. An agreement was finally arrived at on a 
compromise which retains the $15,000 per mile maxi- 
mum with the proviso that when any state has com- 
pleted its original 7% highway system the maximum 
for subsequent federal aid per mile may be increased 
to $25,000. This bill represents an increase of $50,- 
000,000 federal aid for highway construction over pre- 
vious authorization of $75,000,000 per year. 


When the measure was under consideration by the 
House Committee on Roads a special presentation 
committee representing the National Chamber ap- 
peared before the House Committee and presented the 
views of the National Chamber adopted dat the 17th 
Annual Meeting, favoring increased authorization for 
this purpose. About ten days ago Mr. Butterworth, 
on behalf of the Chamber, and Mr. Barnes, on behalf 
of the National Business Survey Conference, addressed 
the conferees, stressing the advisability of settling the 
controverted issue, pointing out that delay in the final 
passage of the authorization measure was likewise de- 
laying actual constructien undertakings in a number 
of the states, thereby militating against the national 
business stabilization program. 


It is estimated that funds made available by this 
bill being matched by like funds in several states 
where highway construction is in contemplation for 
the year, will represent employment for approximate- 
ly 100,000 men at current prevailing wage rates, for 
at least seven months. It means, moreover, that actual 
construction work on projects in five mid-western and 
southwestern states can be under way in late July or 
early August. 


The passage of this bill likewise clears the way for 
consideration of other highway measures, in particu- 
lar those authorizing appropriations for the construc- 
tion of forest highways.—The Week’s Work, March 
29, 1930.—U. S. Chamber of Commerce. 
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Stone Sand—Its Successful Use and Characteristics 

(Continued from page 13) 
factory workability. Others used the regular specifi- 
cation mixes and seem to have little difficulty in mak- 
ing a smoother concrete without undue labor. The 
testing laboratory of the Pennsylvania State Highway 
Department has maintained that this workability fac- 
tor is such that they cannot permit the use of our sand. 
The big idea with them is daily yield of completed 
road. They think the contractor will be held back if 
he uses a sand that requires any extra labor in finish- 
ing. It has not been the experience of contractors 
laying concrete roads in the cities of Bethlehem or 
Allentown that any extra labor is required with our 
sand. The finish is hard and even, although it has a 
roughness that adds materially to its non-skid quali- 
ties. The road rides comfortably and wears excep- 
tionally well. There seems to be no measurable wear 
from year to year on streets laid with our sand, even 
under the heaviest traffic. 

It is our thought that a satisfactory market can be 
developed for this sand by persistent citing of the 
facts to engineers and architects. Frankly we have 
had little difficulty with contractors. Our prices are 
good and they seem able to get a job that is satisfac- 
tory to their customers with our sand. We believe we 
should go on developing this trade and that it is profi- 
table for us to do so. We are advertising this ma- 
terial and hope to see a continued growth of its use. 
I have some samples of our advertising matter that 
anyone interested may inspect. 

There seems to be little left for me to say. We be- 
lieve the squeal should be saved when we butcher a 
pig and that there should be no waste piles of unmar- 
ketable material in a quarry. 


Screens from 
coarsest to the 
finest. materials- 
either wet or dry 
Catalogue sent 
upon request 


The WS. TYLER COMPANY- Cleveland Ohio. 


WOVEN WIRE SCREEN 


Motor Registrations Pass 25,000,000 
Mark 


EPORTS from state registration authorities to 

the Bureau of Public Roads, U. S. Department 
of Agriculture, show a total of 26,501,443 motor ve- 
hicles registered in 1929. The States and the District 
of Columbia collected in license fees, registration fees, 
permit fees, fines, etc., the sum of $347,843,543. 

The registration figure includes passenger automo- 
biles, taxis, busses, motor trucks, road tractors and 
trailers, and motorcycles, and represents an increase 
of 2,008,319, or 8 per cent over the 1928 figure. The 
total fees collected represent an increase of $25,213,- 
518 over the 1928 figure. After deducting $24,505,737 


for collection and miscellaneous purposes, the balance 


of $323,337,806 was applied to highway purposes, 
$223,292,969 to State funds, $66,861,364 to local funds, 
and $33,183,473 to State and county bond funds. 

The ten states having highest registration figures 
are: New York, 2,263,259; California, 1,974,341; 
Ohio, 1,766,614; Pennsylvania, 1,733,283; Illinois, 
1,615,088; Michigan, 1,395,102; Texas, 1,348,107; In- 
diana, 866,715; New Jersey, 832,332; and Massachu- 
setts, 817,704. 

In percentage gain, the District of Columbia and 
New Mexico each show 19 per cent. Nevada reports 
a gain of 16 per cent, Arizona 15 per cent, and Utah, 
14 per cent. Four states, Georgia, Maryland, Massa- 
chusetts, and Tennessee, each show a gain of 12 per 
cent, and three states, Michigan, Montana, and Texas 
each report an increase of 11 per cent. California, 
Idaho, Kentucky, New Jersey, and Washington each 
show a gain of 9 per cent. 


Construction Bill Sent to President 


ONGRESS sent to President Hoover, March 28, 

for signing the Elliott-Keyes $230,000,000 pub- 
lic building bill (H. R. 6120), providing a nation-wide 
construction expansion program. 

The public building bill which increases authoriza- 
tions within the District of Columbia by $115,000,000 
and in the rest of the Nation by the same amount, was 
messaged to the Senate during the 4-minute session, 
March 28, with the announcement that the House had 
accepted the Senate amendments. It was immediately 
signed by Vice President Curtis and in the course of 
the usual routine left for the White House within a 
few hours. 
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‘ 
Flexible Steel Lacing Company 
Announces New Hinge Pins 
E have just received an announcement from the 


" Flexible Steel Lacing Company, one of the ad- 5 
vertisers in the Journal, which should be of interest On One of Your 
to our readers, and it is quoted in full as follows: 


Shaking Screen 

1 We can now supply sectional steel rocker hinge pins for a 1 S cree S : 
No. 15, and a new type corrugated wire hinge pin for Nos. H ° Pl : 
00 and 1 Alligator Steel Belt Lacing. | ry endrick ate bi 


From time to time we have had complaint that the raw- 
hide pins for Nos. 00, 1 and 15 were not entirely satisfac- 
tory under damp or wet conditions. The new pins have 
proven their superiority in extensive trial tests and we 
feel that we can, with full confidence, recommend their use. 

On and after March 1st, 1930, boxes of Nos. 00 and 1 
with the corrugated wire hinge pins, and all boxes of sizes 
15 to 75 inclusive, with sectional steel] rocker hinge pins, 
unless orders definitely call for rawhide pins. 

We can and will supply as before rawhide pins with all 
sizes up to and including No. 45 without any additional 
cost, if and when ordered. 

Unless a preference is indicated by letter or noted on 
individual orders, we will understand that you approve the 
proposed changes. 


Samples of the new pins will be furnished if desired and T 


HE picture shown was taken in 
a prominent plant where a shak- 
ing screen was equipped with Hen- 
drick Square Punched Plate. 


upon request. 


With its special corrugated surface, 
this screen plate is particularly effec- 
tive. 


If you have a battery of screens such 
as shown, for instance, why not try 
out one or two units with Hendrick 
Corrugated Plate? 


HD Belt Fasteners 


These well known fasteners stop trouble with elevator and ught butt 
conveyor joints. They have far more strength than needed and the pull 
1s equalized on both sides of the belt insuring long service. Note recessed 


plates which embed in and compress the belt instead of pulling against “os 
the bolt holes. Stocked by leading jobbers in 5 sizes. Consultation invited. ' 
: a 


Flexible Steel Lacing Company 


605 Leningwon Street tim M ANU FACTURING CO. 


39 River St. 


Carbondale, Pa. 


New York Office: 30 Church St. 
Pittsburgh Office: Koppers Building 
Hazleton, Pa. Office: 

f, 738 W. Diamond Ave. 
or c 
onveyor Belts Makers of Mitco Interlocked Steel Grating, 
“a Mitco Shur-Site Treads and Mitco Armorgrids 


Elevator Buckets of all Types 
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TISCO 


TIMANG 


far outlasts other 
screen cloths 


—on the toughest 


material screened 


IMANG—the improved manga- 

nese steel screen cloth, again 
proves its ability to outlast other 
screens in severe service. 

_ The section of TIMANG screen 
pictured above was in service for 64 
days handling by-product oven coke 
on a popular type of vibrating screen. 
Whereas, the best service obtained 
from other screens on this operation 
was only 10 days. 

TIMANG is the new patented man- 
ganese steel — which combines the 
toughness and wear resistance of 
manganese steel with unusual ability 
to withstand vibration stresses. 

Unequalled for screening crushed 
stone, sand and gravel, trap rock, 
cinders and other abrasive material. 
Send for bulletin. 


TAYLOR- WHARTON 
IRON & STEEL CO. 


High Bridge, New Jersey 


Trade Association Activities in the Development of 
Ethical Standards 
(Continued from page 11) 
practices not unlawful per se, it has been in the public 
interest. The codes have been written in the open and 
in the presence of government officials, and these fac- 
tors doubtless have exercised a restraining influence. 
The Commission has made it impossible for one group 
to organize against another because it will not con- 
duct a meeting unless all members of the industry have 
been notified. The Commission has rejected resolu- 
tions not in harmony with the law or which it believed 
would work a hardship on the public. If it be object- 
ed that the Commission is not qualified to pass on the 
intricate questions involved, we answer that that is 
no reason why it should not continue to do the best it 
can until a better equipped agency is provided. 

To sum up, I believe that resolutions looking to the 
protection of the public would have been less prevalent 
and selfishness would have played a greater part in 
the hundred codes written under the supervision of 
the Commission had they been adopted by the several 
industries acting alone and in secret. 


IV. 

A question has been raised as to whether industry 
codes of the kind we are now considering are ethically 
adequate. In other words, is it the purpose of such 
codes merely to serve industry, or is the public interest 
properly taken into account? The question may be 
resolved in the affirmative by disregarding Rotarian 
abstractions concerning “service” and bearing in mind 
that the sole and legitimate end of commercial en- 
deavor is profit. 

These codes may and generally do have for their 
immediate purpose the protection of the public against 
fraudulent practices, inferior products, discrimina- 
tion, etc. But the ultimate purpose and the one which 
influences their adoption is to hold the entire industry 
to certain standards so that each member may go 
about his business of making money—more money 
than ever, he hopes—untroubled by the fear that his 
competitors may secretly revert to former “unethical” 
practices and thus gain a competitive advantage over 
him. The theory is that we must all be ethical, or un- 
ethical, and prepared to meet our competitors on 
whichever ground they choose. The object is not ser- 
vice to the public, but benefit to the industry and the 
individual members thereof. 

The realization of a profit being the legitimate and 
ethically sound purpose of all commercial activity, it 
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would seem that the adoption of all fair and lawful 
means for the furtherance of that purpose would have 
a like sanction. The antitrust laws are a limitation 
on the natural rights of the citizen; and while he is in 
duty bound to respect them, he is under no obligation 
to yield any more of his right than the statutes de- 
mand. If it appears essential to his prosperity and 
well-being to conduct his business close to the statu- 
tory line, that is his privilege and there would seem 
to be no just ground for criticism. So long as his con- 
duct is otherwise unexceptionable, he is not required 
to more than obey the law. We have not been so suc- 
cessful in curbing actual law violations that we can 
turn our guns on near offenders or those who merely 
stray into the twilight zone. 


Whilst the ultimate purpose of these codes is benefit 


to the industry and its members, the result often is to 
greatly elevate business standards and increase the 
service rendered the public. The associations usually 
have the advice of competent counsel and generally 
avoid the measures which the law forbids. Price fix- 
ing, division of territory and the other indicia of law 
violation have been discarded. That measure of stabi- 
lization which the law allows is achieved by the volun- 
tary exercise of an intelligent self-restraint by the in- 
dividual members. The public does not begrudge the 
success which progressive industries have attained in 
this way. It is only when the public feels that it is 
being extorted or oppressed by the unified tactics of 
an industry that it complains. It will be time enough 
to halt this form of trade association activity when, if 
ever, that condition shall arise. It is to be hoped that 
the Government will not resort to Volsteadism in deal- 
ing with the delicate relations of industry. 

As previously indicated, it is not necessary that the 
ultimate purpose of a code should be wholly unselfish. 
Morality is no less commendable because prompted by 
self-interest. The ancient maxim that honesty is the 
best policy really smacks of commercialism. One en- 
counters true disinterestedness only in those who have 
retired from business. The test, therefore, is whether 
the advantages to be gained by the industry are fairly 
balanced by the elevation of standards and benefits to 
the public. If there is an honest effort to arrive at a 
basis of right action, that effort is not to be condemned 
because it is made in the hope of reward. Judged by 
these standards, the majority of modern business 
codes may be said to be ethically adequate. 
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P & H Cranes are built to handle materials 
cheaply. They are the product of the largest 
crane building concern in the world—a firm 
that has built more than 12,000 cranes of var- 
ious sorts. 

P & H Cranes have never been sold on the 
lowest-price basis. Their performance records 
have proved that they are well worth the 
price asked for them. That’s why some users 
have purchased as many as 20 P & H’s, one 
after another. 

Because of P & H large production, the 
prices of these cranes are very reasonable, 
quality considered. If you are thinking about 
cranes, it will be well worth your while to 
investigate the P & H. Ask for bulletins. 
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3825 National Wisconsin 
Offices and Agents in All Principal Cities 
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Hobok San Francisco, Los Angeles, 
Seattle, Dallas 
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Using 


Made in all standard 
sizes—used in the 
Stone industry. 


Is Your Best Proof of Its Superiority 


We could tell you all about Kok-tex. That it’s woven on improved power 
looms. Made from special analysis wire for strength. Galvanized after weav- 
ing for extra durability. 


We could quote the comments and praises of users. Cite practical tests which 
prove its superiority and lasting power. 


We could do all this, yet we might not absolutely convince you. Using Kok-tex 
is your best proof of its real superiority, its value to you. It will be to your 
advantage to remember this when you place your next order. Send for samples 
and prices. 


BUFFALO WIRE WORKS CO., Inc. 


{formerly Scheeler’s Sons} Est. 1869 
585 TERRACE, BUFFALO, N. Y. 


BUCKETS, 
TROUGH, 
FLIGHTS, 
CHUTES, 

ETC. 


PERFORATED METAL SCREENS 


The quality of CROSS Screens gives longer service, 


increased production and lower cost. 


CATALOG ON REQUEST. 


within 


CROSS ENGINEERING CO. 


CARBONDALE, PA. 


Rush Orders 
often Shipped 


twenty-four hours 
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| Th ERE ARE SPEED REDUCTION jobs where only a right angle drive will fill the bill. Under such 


SPUR-WORM- HERRINGBONE. 


REDUCERS 


circumstances, the Jones Worm Gear Speed Reducer, shown above, will deliver the maximum 
of power at the minimum of cost and upkeep. There are no favorites in our family—we 
know that each type of reducer we make—spur, worm, herringbone—has its special appli- 
cation and its special merits. All are alike in the quality we build into them. Quick service 
from a large stock of standard ratios. Let’s talk over your speed reducer requirements 
on the basis of selecting the machine best suited for your particular speed reduction job. 
W. A. JONES FOUNDRY & MACHINE CO., 4401-4451 W. Roosevelt Road, Chicago, Illinois 
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SERVIC 


That Means Something 


1] 


"No 


EW companies in the 
| world can display the 
enormous repair stocks 
ready for shipment, the 
modern plant covering 
73 acres which devotes 
its entire energies to a 
single industry and the 
large number of creations 
of designs and features 
that benefit the entire in- 
dustry as can Marion. 
This is service that is 
built into the product, 
developed within the 
plant and trained in 
the individuals of the 
Marion organization. 


\ * 
THE MARION STEAM SHOVEL CO. 


MARION, OHIO, U. S. A. 


REPRESENTATIVES: Atlanta, Bangor, Birmingham, Boston, Buffalo, Chicago, Cincinnati, Dallas, Detroit, 
Huntington, Indianapolis, Jackson, Kansas City, Los Angeles, Lexington, Ky.. New Haven, Newark, New York, 
Vhiladelphia, Pittsburg, Kan., Pittsburgh, Pa., Portland, St.Louis, St. Paul, Sam Antonio, San Francisco, Seattle. 
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For the new stone-crushing plants of 1930, 
and for the rebuilt old plants, too, specify 
G-E Motorized Power. 


It is the power system that is designed to 
deliver the highest material output for the 
lowest kw-hr. input—the first requisite for 
low-cost production. 


For plants of every size, G-E Motorized 
Power means the correct motor for each 
specific task; the control which will get the 
most out of the motor and machine with 
safety; and the correct application and co- 
ordination of motors and control for efficiency 
and economy. 


The trend is toward G-E Motorized Power 
in the crushed-stone industry. In 1930, con- © 
sult with G-E engineers on your needs. They 
are always ready to give you the benefit of 
their unexcelled facilities, wide experience, 
and advanced knowledge. 
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Apply the proper G-E 
motor and the correct 
G-E controller to a spe- 
cific task, following the 
recommendations of 
G-E specialists in elec- 
tric drive, and you have 
G-E Motorized Power. 
Built in or otherwise 
connected to all types 
of industrial machines, 


46) otorized Power 
i ~fitted to every need 


GENERAL ELECTRIC 


ae ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL Crrsee 
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What Practical Quarry Men Think of Cordeau-Bickford 

From time to time expressions of opinion regarding 
CORDEAU-BICKFORD come in from the trade and com- 
ments are made in articles. Some quotations from such 
sources are as follows: 


“We prefer CORDEAU as it is safer and the chances of mis- 
fire are practically nil.” 


“We use considerable of your product every year and results 
‘obtained are entirely satisfactory.” 


“We have been using for a number of 
years and are glad to state that our rience with it has been 
very — and believe that it results in reducing our cost of 


CORDEAU: 


BICKFORD 


THE ENSIGN-BICKFORD CO. 
SIMSBURY - CONNECTICUT 
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